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IN THE CLAIMS: 

Please amend claims 1-4, 6-11, 13, 16 and 41-44 as follows: 

1 . (Currently Amended) A method for determining a probability for one or more 
states for a selected.nucleotide in a nucleic acid sequence, comprising: 

a) determining an initial oligonucleotide probability for each of said states for an 
initial oligonucleotide in said nucleic acid sequence; 

b) determining transition probabilities for each of said states for nucleotides 
within said nucleic acid sequence following said initial oligonucleotide; 

c) determining a probability for paid nucleic acid sGqu e n c c for each of aaid ^ tatu:, 
using said initi al oligonu cleot id e probability and said transiting probabilities to 
determine a p lurality of nucleic acid sequence probabilities, said plurality 
comprising a nucleic acid sequence prohahilitY r p rresoondinp fn each of said state, 
for said selected nucleotide : and, 

d) applying a bias function to sai d plurality of nucleic acid seq iipni-i> 
probabilities, to determine deteHmnifig a probability for each of said states for said 
selected nucleotide, wherein said bias fu nction does not haye the same yahie in «ii nf 
said states for said selected nucleotide ^re d u pon -ni d p r obaLil il > . uf , aid nucleic acid 
sequence and a bias . 



2. (Currently Amended) The method of claim 1 , wherein said probability for each 
of said states for said selected nucleotide is determined using an inhomogeneous Markov 
model having eight states, wherein said eight states are: first reading frame positive 
strand (1+); second reading frame positive strand (2+); third reading frame positive 
strand (3+); first reading frame negative strand (1-); second reading frame negative strand 
(2-); third reading frame negative strand (3-); noncoding positive strand (N+); and, 
noncoding negative strand (N-). 
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3. (Currently Amended) The method of claim 2, wherein said probability for each 
of said eight states for said selected nucleotide in-step^ is determined using the equation 

p{f\s) = M'Pf'Pf(S) 

Z <l>{f)'Pi'Pi{S) 

4. (Currently Amended) The method of claim 1, wherein said selectedLnucleotide is 
the middle nucleotide in said nucleic acid sequence. 



5. (Original) The method of claim 1, wherein said nucleic acid sequence is part of a 
longer nucleic acid sequence. 



a 



6. (Cuirently Amended) The method of claim 1, wherein said bias function has 
value i^between 0.0 and 0.9, or greater than l.l jn one or more of said state, for 
selected nucleotide 



7. (Currently Amended) A method for determining a probability for one or more 
states for a selected nucleotide in a nucleic acid sequence, comprising: 

a) determining an initial oligonucleotide probability for each of said states for an 
initial oligonucleotide in said nucleic acid sequence; 

b) determining transition probabilities for each of said states for nucleotides 
within said nucleic acid sequence following said initial oligonucleotide; 

c) d et nrmini ng a probabili t y for oaid nucl e ic nc id Ecqu c nc e fui e ach of said at atc;, 
using said initial oligonucleotide probability and ..id transition nrnh.hiHri.c 
determine a plurality of nnrloir a cid seouenre p r obabilities, said p lnr..Hfy 
comprising a nucleic acid seqnenre probahility rnr r espondinp to P^n, of said state, 
for said selected nucleotidp ; and, 

d) determining a probabihty for each of said states for said selected nucleotide, 
wherein said determining a probability for each of said states i^^^aWe^eli^eeeptiRg ' 
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' .f"°ction, and wherein said bias fnn.Hnn does not hav. th. 
in all of said states for said selected niirlpntiHp 



8. (Currently Amended) A method for determining a probability for each of one or 
more states for more than one sdected nucleotide in a nucleic acid sequence comprising: 

a) determining an initial oligonucleotide probability for each of said states for an 
initial oligonucleotide in a window of a first seiected.nucleotide; 

b) determining transition probabilities for each of said states for nucleotides 
within said window following said initial oligonucleotide; 

c) using said initial oligomiclpot ide probahility and said transition 
probabilities to determine a plurality of window nrohahiiiti . s. wherein .aid p ......;^, 

comprises a window probahility rorrespondinp to .a.h nf said state, fn. c.ih 
selected nucleotide ; d etermining a prob. ihil ity f or : M a i nJ u . for eael^^^^aid^; 

d) .applying a bias function to said nlnral ity of window probabilities, to 
determine 4eimmm^ a probability for each of said states for said selected nucleotide, 
■ wherein said bias function does not haye the same val..P in ... pf ,aid .tat., fn. .2 
selected nucleotide b n-or l n po n .aid p ru babili i y foi^^aid-wmdm^^rd^; and, 

e) repeating steps a) through d) for each remaining selected nucleotide in said 
nucleic acid sequence. 



9. (Currently Amended) The method of claim 8, wherein said more than one 
selected nucleotide are contiguous, and step e) is perfomied sequentially from said first 
selected nucleotide to a last selected nucleotide. 



10. (Currently Amended) The method of claim 9, wherein said probability for each 
of said states for said more than one selected nucleotide is determined using an 
inhomogeneous Markov model having eight states, wherein said eight states are: first 
reading frame positive strand (1+); second reading frame positive strand (2+); third 
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reading frame posilive strand (3+); fc, reading frame negative strand (!■); second 
readmg frame negative strand (2-); third reading frame negative strand (3-); noncoding 
positive strand (N+); and, noncoding negative strand (N-). 

11. (Currently Amended) The method of claim 10, wherein said probabihty for each 
of s.ld states for said more than one setecfed nucteotide is determined using the equation 

/e{l+,2+,3+,A^+,I-2- 3-,A^-} 

12. (Original) The method of claim 8, wherein said nucleic acid sequence is part of a 

longer nucleic acid sequence. 



13. (Currently Amended) The method of claim 8, wherein each selected nucleotide 
in said more than one selected nucleotide is the middle nucleotide in its own window. 

14. (Original) The method of claim 8, further comprising: 

f) extending said nucleic acid sequence if said window extends beyond either end 
of said nucleic acid sequence, wherein said extending is accompHshed by copying 
nucleotides from an end of said nucleic acid sequence at which said window is located to 
produce a copied nucleotide sequence, and adding said copied nucleotide sequence to 
said end. 



15. (Previously presented) The method of claim 8, wherein said window has a length 
of about 75 to about 125 nucleotides. 
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16. (Currently amended) The method of claim 8, wherein .aid bias fn-cion h.. . 
vfe i. between 0.0 and 0.9. or greater than 1.1. io one or n.„r..f r„,.-:. 
selected nucleotide. 



17.-40. (Cancelled) 



' one or more 



41 . (Currently Amended) A method for determining a probability for . 
states for a sdected nucleotide in a nucleic acid sequence, comprising detennining a 
probabihty for each of said states for said selected nucleotide by applvinP a hia. 
fimctionto base4^ a probability of said nucleic acid sequence and a bias. 



42. (Currently amended) A method for detennining a probability for each of one or 
more states for more than one nucleotide in a nucleic acid sequence comprising: 

a) determining a probability for each of said states for a first selected nucleotide 
m said nucleic acid sequence-W^ by apolvinp « hinc f....... , probability of 

a window m which said first nucleotide is located mMias; and, 

b) repeating step a) for the remaining nucleotides in said nucleic acid sequence. 

43. (Currently amended) A program storage device readable by a machine, tangibly 
embodymg a program of instructions executable by a machine fo perform method steps to 
determme a probability for each of one or more states for a selected nucleotide in a 
nucleic acid sequence, said method steps comprising: 

a) determining an initial oligonucleotide probabiHty for each of said states for an 
imtial oligonucleotide in said nucleic acid sequence; 

b) determining transition probabilities for each of said states for nucleotides 
within said nucleic acid sequence following said imtial oligonucleotide; 
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c) using said initial oli>onncleotide nrnh.hiijtv and said tr.nc.Hn» 
probabilities to determine a plnrality of nucleic acid ..n„.n.. p .Qbabiliti... wh...in 
said plurality comprises a nucleic acid sequence nroh.hiii^ corresnondinp ...u 
of said states for said selected nucleotide . determining a p i obabil ity-fe^^aitoe^^ 
s equence for on ch of said i ^tat ub ; and, 

d) applying a bias function to said pl..r«litY of nucleic arid ..q...n.. 
probabilities, to determine detem«g a probability for each of said states for said 
nucleotide, therein said hi«. fnn.H». ^. ^s not have the ..n.. v alue in all nf ...h 
states for said selected nucleotide bn^ ed np nn .nid pin 1 i,i Mn t j uf .a id im due^ 
s equ o nc o and a bias . 



44. (Currently amended) A program storage device readable by a machine, tangibly 
embodying a program of instructions executable by a machine to perform method steps to 
determine a probability for one or more states for more than one nucleotide in a nucleic 
acid sequence, said method steps comprising: 

a) determining an initial oligonucleotide probability for each of said states for an 
initial oligonucleotide in a window of a first sdected nucleotide; 

b) determining transition probabilities for each of said states for nucleotides 
within said window following said initial oligonucleotide; 

c) using said initial oligonucleotide nrnh«hii,tv and said fr«n«tinn 
3robabilities to determine a plurality of window nroh.hiHH.c , wherein s«id p h.....-^, 
comprises a window prob ability corresn ondinp to e«ch of c.d states for ..in 
selected nucleotide det ormin ing a p iu lab il ity f o r said u iuJ u . fn r en ch of . a i d .ut..; 

d) applying a bias function to said nl..ralify of window p rnh.h;n«o.^ 
determine 4eimmmg a probability for each of said states for said nucleotid e, wherein 
said bias function does not have the sam e value in all of ..iH states for s«id .......h 

^SSiSom h n.P d upon caid p in b nb ilit)^ f oi ^ aid wandow and a bi a.; and, 

e) repeating steps a) through d) for each remaining nucleotide in said nucleic acid 
sequence. 
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